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SHORT REPORT

Cognitive impairment in patients with chronic
fatigue: a preliminary study

Elizabeth McDonald, Helen Cope, Anthony David

Abstract
Subjective impairment of memory and
concentration is a frequent complaint in
sufferers from chronic fatigue. To study
this, 65 general practice attenders identi-
fied as having chronic fatigue were
administered a structured psychiatric
interview and a brief screening battery of
cognitive tests. Subjective cognitive
impairment was strongly related to psy-
chiatric disorder, especially depressed
mood, but not fatigue, anxiety, or objec-
tive performance. Simple tests of atten-
tion and concentration showed some
impairment but this was influenced by
both fatigue and depression. Subjects
with high levels of fatigue performed less
well on a memory task requiring cogni-
tive effort, even in the absence of depres-
sion. There was no evidence for mental
fatiguability. The relationship between
depression, fatigue, and cognitive func-
tion requires further research.
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The current definition of the chronic fatigue
syndrome (CFS)' states that the fatigue is
"severe, disabling and affects physical and
mental functioning" (italics added). United
States criteria2 include neuropsychological
complaints, such as difficulty in thinking and
inability to concentrate, as "minor criteria".
These definitions reflect accurately the
emphasis given to cognitive difficulties by
patients with a presenting complaint of severe

and persistent fatigue.' Some sufferers are so

impressed by the severity of such symptoms
as to regard them as evidence for an

encephalitic process, although this is unsup-
ported by research.
The most familiar complaints range from

forgetfulness and anomia, to difficulty in car-

rying out a complex task.4 Concentration dif-
ficulties seem to be the most common

problem in patients with chronic fatigue. A
hospital based study reported just over 50%
of cases had impairment in concentration and
attention and over a quarter complained of
problems with memory.5 The overall preva-
lence of self-reported cognitive impairments
in chronic fatigue has been estimated at
approximately 50-70%.6

These neuropsychological symptoms are a

cause of considerable morbidity and are fre-
quently implicated in occupational failure.

Study of these phenomena is therefore of
obvious clinical relevance. Moreover, the
presence of cognitive difficulties also provides
avenues which may lead to further under-
standing of the nature of chronic fatigue. It
has been pointed out7 that the prominence
given to mental fatigue in most subjective
accounts of the syndrome is, in itself, strong
evidence against the view that CFS is a purely
neuromuscular as opposed to a "central" dis-
order. This view is supported by Wessely and
Powell8 who showed that questions on mental
fatigue including items on concentration,
memory, and word finding, clearly discrimi-
nated between hospitalised CFS patients, and
controls with neuromuscular disease. CFS
cases who were, in addition, depressed had
the highest mental fatigue scores although
interestingly, a number of non-depressed
cases also scored highly.
The effect of depressed mood on cognitive

function has been well studied.9 This is rele-
vant to CFS since epidemiological, primary
care, and hospital based studies5"11012 all show
a strong association with affective disorder as
well as other psychiatric conditions."3 Hence
some degree of cognitive impairment in
chronically fatigued patients is to be expected.

Four studies have been published to date
which carried out psychometric testing on
CFS patients. Millon et al 14 studied 24
fatigued patients with serological evidence of
Epstein Barr virus exposure. They showed no
impairment on the Mini-Mental State
Examination, or overall memory deficit on the
Weschler Memory Scale (WMS).A5 More
striking was the high level of psychological
symptomatology. Atlay et al 16 published a
preliminary report on 21 subjects and found
no impairment in a timed test of attention,
coupled with scores in the superior range on
two subtests of the Weschler Adult
Intelligence Scale (WAIS-R) and other mea-
sures of language and abstraction. This curi-
ous result is best explained by the selection of
cases being biased towards those of high
occupational status. The authors made an
interesting observation that there was a dis-
crepancy between the patients' subjective
complaints and assessment of their abilities,
and the test results. Smith,4 carried out a
questionnaire survey on patients from a self-
help group of CFS patients. Cognitive failures
were reported more often in comparison with
controls but this was explained by the pres-
ence of anxiety and depression. Detailed
assessment was carried out on 18 poly-
symptomatic patients who were found to
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have slowed reaction time and impaired
performance on tests of visual attention and
memory, in relation to nine normal controls.
Recognition and digit span were unaffected.
The influence of psychological symptoms in
the second phase of the study was not
addressed. Finally, Riccio et al7 report neu-
ropsychological test scores on nine hospital
outpatients with postviral fatigue and found
impairment on the WMS in comparison with
healthy controls. The patients also reported
significantly more symptoms of depression
yet no measurement of the effect of this on
cognition was attempted.
One concern about the work reviewed

above is that it was based on biased samples,
either through self-referral, unusual disability,
or because of suspected viral infection. A
recent study'8 attempted to avoid this prob-
lem by surveying a random sample of general
practice attenders with a variety of physical
and psychosocial complaints, and selecting
those suffering from severe, recurring fatigue,
defined according to a specially designed
fatigue questionnaire. The authors confirmed
the high prevalence of psychiatric illness. In
addition, preliminary information was gath-
ered on neurological signs and both objective
and subjective cognitive impairment.
The aims of the study were:
(1) to determine the prevalence of subjec-

tive impairment of cognitive functioning in an
unselected sample of patients with chronic
fatigue

(2) to screen for the presence of objective
impairment of cognitive functioning

(3) to examine the relationship between
psychiatric morbidity-especially depressed
mood and anxiety-and cognitive dysfunc-
tion, both subjective and objective.

Methods
SAMPLE
The sample was drawn from general practice
attenders aged between 18 and 45 years, with
'chronic fatigue', defined as those scoring
nine or more on a questionnaire (range 0-27)
designed to assess fatigue, who had suffered
symptoms for six months or more, although a
minority were persistently disabled. The cut
off separated the most fatigued 10% from an
original cohort of 686 attenders and has been
found to be specific and sensitive to a chronic
fatigue syndrome.'8 There were 77 eligible
patients of whom 65 were contactable and
agreed to be interviewed. Of these, 50 were
women, reflecting the sex ratio of practice
attenders, Mean age (SD) was 32-5 (6-4).
Some 26% had received education beyond
high school; 18% left with no qualifications.
The remainder had 0 or A levels.

ASSESSMENTS
Psychiatric assessment
A variety of medical, psychiatric, and social
assessments were carried out. These included
a standardised psychiatric interview, the
revised Clinical Interview Schedule (CIS-
R),'9 which was used to elicit and quantify
current (during the past week) symptoms of
minor psychiatric disorder. There are 14
items including depression, concentration,

worry, anxiety, somatic symptoms, fatigue,
etc. Each section is scored on a 0-4 scale
(except depressive ideas; 0-5) depending on
the symptom's severity and frequency.
Individual symptom ratings can be summed
to yield an overall score. A cut off of > 12
indicates a level of significant psychiatric
morbidity. The CIS-R overall score can be
adjusted to remove the symptom of fatigue
(CIS-f) lowering the cut off to > 1 1. 9

Neuropsychological evaluation
The Quantitative Neurological Examination
(QNE)20. This is a structured clinical exami-
nation with emphasis on the motor system.
Subjective cognitive impairment. The CIS-R
includes an item on concentration and forget-
fulness. A problem in this domain noticed by
the subject in the past week scores 1. Further
questions probe ability to concentrate on a
newspaper article, etc, whether anything
important has been forgotten, and whether
the subject has given up anything through
lack of concentration. A positive response to
each probe scores an additional point.
Cognitive tests. A brief screening battery was
used. Concentration was tested with serial 7s
(subtracting 7 from 100), and digit span (DS)
forwards and backwards.'5 Visual attention
was examined with the star cancellation test.2'
The paired associate learning test from the
WMS was used to test memory. Ten pairs of
words are presented, some of which are com-
monly associated (for example, fruit-apple)
and others which are not (for example,
crush-dark). Easy and difficult pairs are
mixed together. There are three presentations
of all pairs; after each, one word is said to the
subject who then attempts to recall its com-
panion. The forwards DS, easy paired associ-
ates, and star cancellation allow for relatively
automatic processes to be examined while the
remainder require more cognitive effort.

Results
No neurological abnormalities were detected
on the QNE, except in one patient who had
old poliomyelitis. Power, praxis and coordi-
nation were normal and there was no imper-
sistence.
The mean CIS-R score was 17 1 (SD 7 1);

the mean after adjustment to remove fatigue
(CIS-f) was 13-9 (SD 6 8). Forty nine (75%)
met the criterion for caseness on the CIS-R
and 42 on the CIS-f. Forty seven subjects
(72%) were given an ICD-9 diagnosis, 24 of
whom had neurotic depression and 8 an anxi-
ety state, the rest receiving miscellaneous
diagnoses.
The items for anxiety and worry were com-

bined (mean 2-9; SD 2-3; range: 0-8) and
depression and depressive ideas (mean 2-25;
SD 2-1; range 0-9). Forty five (69%) and 53
(81-5%) scored > 1 on the depression and
anxiety totals, respectively. The mean score
on the fatigue questionnaire was 12 14 (SD
6 5); 70% scored 9 or above. Fatigue corre-
lated with CIS-R and CIS-f; r = 0-43 and
0-39, respectively (p < 0'001).

Subjective cognitive impairment
Forty seven (72-3%) scored on this item;
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Table 1 Relationship between positive scores on
depression and concentration items of the CIS-R

Depression item
score

No Yes Total

Concentration item No 13 5 18
score Yes 12 35 47

Total 25 40

%2 = 10-1; p = 0-002 (with Yates' correction)

mean (SD) 1-59 (1P2). There was a signifi-
cant relationship between subjective cognitive
impairment and the presence of depression
(see table 1). There was also a relationship
with somatic complaints (p = 0 005) but not
anxiety (p = 0-5), or any other symptom
including fatigue. Those scoring on the con-

centration item had higher total CIS-R (and
CIS-f) scores (Mann-Whitney U test;
p < 0 001) but not fatigue questionnaire
scores (p = 0-13). There was no relationship
between subjective concentration and perfor-
mance on serial 7s, star cancellation, DS, or
tests of memory.
Serial 7s. Forty eight (74%) performed six
subtractions without error; 14% produced
one error and the remainder gave between
two and nine errors. Many subjects required
encouragement to persist with the task.
Star cancellation. Forty four (68%) performed
without error; 23% omitted 1 star and the
remainder missed between 2 and 9. Those
failing on these tests were not significantly
more fatigued nor did they have greater
psychiatric morbidity.

Healthy controls would be expected to
perform without error.

Digit span (forwards). Mean (SD) 7T1 (1P1);
range 4-9. Digit span (backwards). Mean
(SD) 4.9 (1P5); range 0-9.
Paired associates. Easy: mean No recalled
(SD) 15-6 (2 3). Hard: mean No recalled
(SD) 7-2 (3.2).
The DS and paired associate scores were

well within the normal range. The relation-
ship between fatigue, psychiatric morbidity
and cognitive performance was examined
using Pearson's correlation (see table 2).
As shown in table 2, CIS total influenced

performance on backward DS but no other
cognitive test. This effect was seen with CIS
depression scores but not anxiety which, in
general, did not correlate with performance.
Fatigue showed a different pattern of influ-
ence. Both forward and backward DS were

reduced with increasing fatigue while there
was a suggestion that the memory tests may
be adversely affected. Age exerted minimal
effects on performance.

Further analyses were carried out to exam-

[ Depressed low fatigue

0 Depressed high fatigue
I Non-depressed low fatigue

INon-depressed high fatigueax

a

0

Easy Easy

Type of association

Figure 1 Performance on paired associates in high and
lowfatigue patients, with and without depressed mood.
(+ p = 003, t test, two tailed.)

ine the effects of fatigue and psychological
symptoms on performance. The sample was
divided about the median score of 11 on the
fatigue questionnaire and test scores com-

pared. The high fatigue group did not differ
significantly from the low fatigue group on

DS, although the tendency was for the more

fatigued to do worse. However, the high and
low fatigue groups, while showing almost
identical scores on easy paired associates,
showed a near significant difference on hard
pairings (high fatigue, 6-5 versus low fatigue,
8-0; t = 1-8, p = 0-08). Additionally, they
gave poorer scores on trial 1 (p = 0-08) and
trial 2 (p < 0 05), but not trial 3 (p = 0-3)
that is, there was no decrement in perfor-
mance with successive trials in the high
fatigue group.

Analyses were repeated with those scoring
on the depression item of the CIS-R being
separated from those not scoring. Results are

illustrated in figure 1.
It can be seen that the effect of fatigue on

hard paired associates was more striking in
the non-depressed group, with the presence
of depression on its own exerting little effect.
The greatest difference between low and high
fatigued groups in the absence of depression
was on the first two trials (trial 1 p = 0-08;
trial 2 p = 0'047; trial 3 p = 009).

Discussion
The current study reports on patients with
CFS identified within a primary care setting
so is less liable to selection bias which may
influence the results. The main findings are:

(1) Subjective complaints of poor concen-

tration and forgetfulness are common in these
patients, affecting nearly three quarters, a rate
comparable to previous studies.6

(2) Objective evidence for impaired cogni-
tive function comes from two simple "bed-

Table 2 Correlation matrix showing the strength of association between overall psychiatric morbidity, fatigue score,
depression, and anxiety with neuropsychological performance

Associates Trials
Digit Span
forward backward Easy Hard Ti T2 T3

CIS-R -0 09 -0.31** -0-02 -0 04 -0 05 -0 09 -0-06
CIS-f -0-08 -0-29** 0 01 -0 01 0.00 -0-06 -0-02
Fatigue Q -0-29** -0.33*** 0 00 -0-14 -0 19 -0-21* -0-13
Depression (total) -0 10 -0.35*** -0-24* -0-13 -0 07 -0 10 -0 07
Anxiety (total) -0-08 -0-13 0 11 0 00 -0 07 -0-04 0-02

*p < 0-05; **p < 0-01; ***p < 0 005; (one tailed significance).
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side" tests: the serial 7s and star cancellation.
Over one quarter of the sample made errors
on these, indicating impairment in attention
and concentration. Scores on DS and memo-
ry were in the normal range (see also Smith).4

(3) There exists a complicated relationship
between fatigue and psychiatric disturbance
on the one hand, and cognitiveimpairment,
both subjective and objective, on the other.

Psychiatric morbidity correlated moderate-
ly with backward but not forward DS.This
might be thought to indicate a relationship
with tasks requiring cognitive effort.
However, performance on both easy and dif-
ficult paired associates did not appear to be
related. By separating anxiety and depression
from overall psychiatric scores it emerged that
depression is more influential. Anxiety,
though common in the sample, may not have
been severe enough to interfere with perfor-
mance. A clear relationship was found
between subjective complaints of poor con-
centration and depression. However, as noted
by Atlayet aP6 subjective impairment bore lit-
tle relation to objective impairment.This dis-
crepancy is analogous to that found between
self-perceived and observer-rated physical
capacity in CFS.22
Can fatigue be considered separate from

other psychological symptoms? From table 2,
there are hints that this is justifiable, while
acknowledging that fatigue and CIS-R scores
are themselves correlated. Fatigue adversely
affects performance on span tasks, and
appears to have quite a specific effect on
memory (see also'7). This cannot easily be
explained by the co-occurrence of depression
(see figure). Conversely, depressed mood
reduced recall of easy paired associates but
only affected backward DS, a result consis-
tent with previous research.9
The nature of the memory impairment in

chronic fatigue is clearly complex. In absolute
terms it is slight but a pattern emerged
whereby patients with severe fatigue had most
trouble with hard associates. However, their
performance seemed to "catch up" to those
with less fatigue, over successive trials. This is
quite contrary to the notion of true mental
fatigue or fatiguability, whereby performance
would be expected to decline over repeated
trials diverging from the more normal com-
parison group, a pattern seen in true amnesic
syndromes23 and severe depression.24 This
may in part explain the DS results in that
patients with marked fatigue may find any
task, no matter how simple, difficult to
embark upon. However, once started, they
may discover that performance improves.
This has implications for rehabilitation25
which should aim to encourage the subject to
persist beyond the initial phase so experien-
cing a degree of recovery of ability. This is
again analogous to the management of
physical fatigue.

Finally, the results obtained were based on
only a few brief tests designed to screen for

neuropsychological deficits, so must be
regarded as tentative. A more detailed assess-
ment, particularly with regard to memory, is
required before any firm conclusions can be
drawn. In the meantime it can be stated that
relative cognitiveimpairmnent is indeed found
in patients with chronic fatigue. Further
research should focus on the specificity of the
effects of fatigue syndromes for different cog-
nitive processes and the suggestion that the
impairment may not be entirely explicable by
the presence of depression.

1 Sharpe MC, Archard LC, Banatvala JE, et al. Chronic
fatigue syndrome: guidelines for research.Jf Roy Soc
Med 1991;84:118-21.

2 Holmes G, Kaplan J, Gantz N, et al. Chronic fatigue
syndrome: a working case definition. Ann Intern Med
1988;108:387-9.

3 Ramsay M. Postviral fatigue syndrome: the saga of Royal
Free disease. London: Gower Medical, 1986.

4 Smith A. Cognitive changes in myalgic encephalomyelitis.
In: Jenkins R, Mowbray J, eds. Postviral fatigue syndrome.
London: John Wiley, 1991.

5 Hickie I,Lloyd A, Wakefield D, Parker G. The psychiatric
status of patients with chronic fatigue syndrome. Br J
Psychiat 1990;156:534-40.

6 Komaroff AL. Post-viral fatigue syndrome: a review of
American research and practice. In: Jenkins R,
Mowbray J, eds. Postviral fatigue syndrome. London:
John Wiley, 1991.

7 David AS, WesselyS, Pelosi AJ. Post-viral fatigue syn-
drome: time for a new approach. BMJ 1988;296:696-9.

8 WesselyS, Powell R. Fatigue syndromes: a comparison of
chronic "postviral" fatigue with neuromuscular and
affective disorders. Jf Neurol Neurosurg Psychiatry
1989;42:940-8.

9 Stemnberg DE, Jarvik ME. Memory functions in depres-
sion: improvement with antidepressant medication. Arch
Gen Psychiat 1976;33:219-24.

10 Kroenke K, Wood D, Mangelsdorff D, et al. Chronic
fatigue in primary care: Prevalence, patient characteris-
tics and outcome. JAm MedAssoc 1988;260:929-34.

11 Manu P, Matthews D,Lane T. The mental health of
patients with a chief complaint of chronic fatigue: a
prospective evaluation and follow-up. Arch Intern Med
1988;148:2213-7.

12 Wood GC, Bentall RP, Gopfert M, Edwards RHT. A
comparative psychiatric assessment of patients with
chronic fatigue syndrome and neuromuscular disease.
Psychol Med 1991;21:619-28.

13 David AS. The post viral fatigue syndrome and psychia-
try. Br Med Bull 1991;47:966-88.

14 Millon C, Salvato F, Blaney N, et al. A psychological
assessment of chronic fatigue syndrome/chronic Epstein
Barr virus patients. Psychol Health 1989;3:131-41.

15 Weschler D, Stone CP. Manual for the Weschler Memory
Scale. New York:The Psychological Corporation, 1973.

16 Altay HT, Abbey SE, TonerBB, et al.The neuropsycho-
logical dimensions of postinfectious neuromyasthenia
(chronic fatigue syndrome): a preliminary report. Int J
Psych Med 1990;20:141-9.

17 Riccio M, Thompson A, Wilson B, et al. Neuro-
psychological and psychiatric abnormalities in myalgic
encephalomyelitis: a preliminary report. Br Jf Clin
Psychol 1992;31:111-20.

18 David A, Pelosi A, McDonald E, et al. Tired, weak or in
need of rest: fatigue among general practice attenders.
Br MedJ7 1990;301:1 199-202.

19 Lewis G, Pelosi AJ, Araya R, Dunn G. Measuring psychi-
atric disorder in the community: a standardized assess-
ment for use by lay interviewers. Psychol Med
1992;22:465-86.

20 David AS, Jeste DV, Folstein MF, Folstein SE. Voluntary
movement dysfunction in Huntington's disease and tar-
dive dyskinesia. Acta Neurol Scand 1987;75:130-9.

21 Halligan PW, Marshall JC, Wade DT. Visuospatial
neglect: underlying factors and test sensitivity. Lancet
1989;ii:908-10.

22 Riley MS, O'Brien CJ, McCluskey DR, et al. Aerobic
work capacity in patients with chronic fatigue syndrome.
BMJ 1990;301:953-6.

23 Brooks DN, Baddeley AD. What can amnesic patients
leam? Neuropsychologia 1976;14:111-22.

24 Cohen RM, Weingartner H, Smallberg SA, et al. Effort
and cognition in depression. Arch Gen Psychiat1982;39:593-7.

25 Wessely 5, Butier 5, Chalder T, David A. The cognitive
behavioural management of the post-viral fatigue syn-
drome. In: Jenkins R, Mowbray J, eds. Postviral fatigue
syndrome. London: John Wiley, 1991.

815


